Introduction
Should an individual's achievement depend only upon his choices and efforts or also upon predetermined circumstances beyond his control? This question has occupied the minds of thinkers, philosophers, and policy makers alike. The debate became prominent in the late 1960s and early 1970s, when a number of studies reported that the same level of efforts by individuals with different family backgrounds results in different returns. For instance, Hanoch (1967) found that in the United States, the internal rate of return to increased schooling (except for graduate studies) was considerably lower for African Americans than for Whites. Extending Hanoch's work, Weiss (1970) estimated earnings functions for African American workers having 12 or fewer years of schooling, and found that the monetary return to additional schooling was not statistically significant, except for the workers in the 35-44 years age group. He also concluded that the effect of education on earnings was less for African Americans than for Whites and that lower than average achievement for African Americans did not account for the difference in the mean earnings of African Americans and Whites. Bowles (1972) concluded that returns to own schooling are substantially overestimated if family background is not taken into account properly. These studies initiated a new agenda where researchers began to examine the role of family background in the overall achievement of an individual, in terms of either earnings or cognitive ability.
As the Indian society is characterized by different caste groups, religions, regions, and languages, similar questions can be raised in the Indian context as well. Studies reveal that Indian society suffers from substantial inequalities based upon caste, religion, and ethnicity, in education, employment, and income (Deshpande, 2001 ; Government of India, 2006; Kijima, 2006; Gaiha et al., 2007; Gang et al., 2007; Desai and Kulkarni, 2008) . The inequalities arising due to differences in level of efforts made by individuals (henceforth referred to as inequality of efforts) are deemed acceptable. But, if the inequalities are due to circumstances beyond the control of an individual (henceforth referred to as inequality of opportunity), such as parental education, parental occupation, caste, religion, region of birth, and gender, then such inequalities may be deemed unacceptable and call for compensation to those who have suffered due to inferior circumstances.
The concepts of inequality due to efforts and inequality due to circumstances (inequality of opportunity) have been developed by a number of scholars.
1 Roemer (1993 Roemer ( , 1998 Roemer ( , 2006 needs special mention because the formalization of the concept of unequal opportunities, suggesting that one should separate the determinants of a person's advantage (i.e., desirable outcomes, such as income or cognitive ability) into circumstances and efforts was offered by him. The concept is motivated by two basic principles. The first one, also known as the principle of compensation (Checchi and Peragine, 2010, p. 431) , states that differences in individual achievements which can be unambiguously attributed to differences in factors beyond individual responsibility are inequitable and have to be compensated by society. An individual's circumstances such as caste, religion, parental education, and parental occupation are outside the control of the individual, for which he should not be held responsible. Inequalities due to differences in circumstances often reflect social exclusion arising from weaknesses of the existing systems of property and civil rights, and thus should be addressed through public policy interventions (Ali and Zhuang, 2007) . On the other hand, the second principle, commonly known as the principle of natural reward (Checchi and Peragine, 2010, p. 431) , advocates that the differences in achievements, which can be attributed to factors for which an individual can be held responsible, are equitable and need not be compensated.
In the case of India, an enquiry into inequality of opportunity becomes relevant because historically the society has been divided into different caste (or religion or other social) groups, with several groups enjoying privileges more than the other groups only because of their superior social status (Dreze and Sen, 1995; Sharma, 1999; Deshpande, 2001; Government of India, 2006; Kijima, 2006; Shah et al., 2006; Gaiha et al., 2007; Gang et al., 2007) . Given this historical divide and the associated consequences, it is important to estimate the contribution of circumstances to observed inequality. This will help in unfolding the root causes of the prevailing inequality and better policy making as well as improved targeting of beneficiaries of policy interventions.
This study therefore estimates inequality of opportunity in earnings and consumption expenditure for different age based cohorts in India. The estimation is carried out separately for urban and rural areas using non-parametric as well as parametric approaches and includes only males. The study finds compelling evidence of substantial inequality of opportunity in both urban and rural areas. Since the study draws on approaches which have been developed by other contributors to the subject, it will be important to discuss these contributions. This will help in comparing the different approaches proposed in earlier literature and bringing out the importance of our study. With this brief background, the next section reviews some important applications of the inequality of opportunity principle in different country settings. It is followed by a formal description of the framework and the data used, which in turn is followed by the findings of the study. The paper finally concludes with a discussion on the findings.
Existing Literature on Empirical Applications of
Inequality of Opportunity There are only a few studies which have estimated inequality of opportunity in different country settings. , for instance, used a non-parametric approach to decompose the total inequality in income in Italy into inequality of opportunity and inequality of efforts. They did not use any functional form and developed two alternative non-parametric approaches to measure inequality of opportunity. In the first approach, the population is divided into groups based on circumstances of individuals ("types"), with individuals in each group having similar circumstances. The overall inequality in income is then decomposed into between-group and within-group components, with the betweengroup component being taken as the inequality of opportunity ("types" or ex-ante approach). Since the ex-ante approach focuses on inequality between "types" and is neutral with respect to inequality within types, it is an expression of a reward focused approach to equality of opportunity (Fleurbaey, 2008, ch. 9; Checchi et al., 2010, p. 6 ). In the second approach, the population is divided into groups based on the level of efforts made by the individuals, with individuals in each group having exercised the same level of effort; the within-group inequality resulting from the decomposition of overall inequality (into between-group and withingroup) is taken as inequality of opportunity ("tranche" or ex-post approach).
On the other hand, Bourguignon et al. (2007) used a parametric approach to obtain inequality of opportunity in earnings in urban Brazil by comparing the inequality in actual distribution of earnings in the sample with the inequality in distribution of counterfactual earnings for the same sample. The counterfactual earnings were generated under the counterfactual of the same set of circumstances for the whole sample. For generating the counterfactual distribution, earnings was assumed to be a linear function of circumstances, effort, and other factors (or luck), and the estimates thus obtained were used to generate the counterfactual earnings for the whole sample simply by replacing individual circumstance values with the sample average of each circumstance variable (the procedure is explained in detail subsequently). The difference in inequality in actual earnings distribution and the inequality in counterfactual earnings distribution is then taken as inequality of opportunity. Ferreira and Gignoux (2008) used both parametric and non-parametric approaches to estimate inequality of opportunity in earnings as well as consumption expenditure in six Latin American countries. also used both approaches to estimate inequality of opportunity in earnings in 25 European countries. While the existing literature has used parametric as well as nonparametric approaches, it must be noted that both parametric and non-parametric approaches have advantages as well as limitations. The non-parametric models avoid the arbitrary choice of a specific functional form on the relationship between outcome (earnings or consumption expenditure), circumstances, and effort but suffer from data insufficiency problems once the number of circumstance variables increases. In addition, they fail to capture the partial effects of individual circumstances on outcomes. Parametric models, however, can include a relatively large number of circumstance variables, and thus allow estimation of the partial effects of individual circumstances on outcomes. The parametric approach also allows the decomposition of overall inequality of opportunity into the components due to the direct effect of circumstances on outcomes (direct component) and the effect of circumstances on outcomes through influence on efforts (indirect component). At best the non-parametric and parametric approaches should be seen as complementary (Ferreira and Gignoux, 2008; .
A few studies have used other approaches to estimate inequality of opportunity. Prominent among this group is the study by Lefranc et al. (2008) , who used stochastic dominance rankings to compare the distribution of opportunities in nine OECD countries. The use of this approach is rather limited as it fails to provide a quantification of how far the different groups (groups based on circumstances) are from one another. Therefore the ranking of inequality of opportunity across countries is limited to a binary classification, i.e., equal or unequal. The approach also fails to capture the contribution of individual circumstance variables to the overall inequality of opportunity, which is important as far as India with its complex social divide is concerned. Fleurbaey and Schokkaert (2009) is another noteworthy study, where the authors have analyzed unfair inequalities (similar to inequality of opportunity) in health and health care using the concepts of direct unfairness and fairness gap. Direct unfairness is linked to the variations in medical expenditures and health in the hypothetical distribution in which all legitimate sources of variation are kept constant. The fairness gap is associated with the differences between the actual distribution and the hypothetical distribution in which all illegitimate sources of variation have been removed. Indeed, the concept of fairness gap is very similar to the inequality of opportunity (parametric approach) as proposed by Bourguignon et al. (2007) , who have associated inequality of opportunity with the differences between the actual distribution and the hypothetical (counterfactual) distribution in which all illegitimate sources of variation have been removed (that is, the effects of circumstances have been removed). Moreover, the approach adopted by Fleurbaey and Schokkaert (2009) to construct hypothetical distribution is also very similar to that used by Bourguignon et al. (2007) for constructing counterfactual distributions.
The third study which needs special mention is Barros et al. (2009) , whose main focus was on estimation of inequality of opportunity in access to basic services (for example, education) among children of different Latin American and Caribbean countries. The study used inequality of opportunity and human opportunity indices to analyze the inequality of opportunity in access to the aforesaid services. In addition, it also provided non-parametric and parametric estimates of inequality of opportunity in economic outcomes and educational attainment for a number of Latin American countries.
There are a few other papers which have quantified in different contexts the costs and effects of implementing equal opportunity policy as proposed by Roemer (1998) . Taking race and parental education as determinants of opportunities in the United States, Betts and Roemer (1999) investigated whether reallocation of educational expenditures would equalize opportunities across individuals in the U.S. In another study, Page and Roemer (2001) examined the extent to which the fiscal system could be seen as an opportunity equalizing device in the United States.
It can be noted that none of the aforementioned studies are based on India. The only study that partially addresses inequality of opportunity in India and deserves mention is by Singh (2010) . It used the non-parametric approach proposed by and estimated inequality of opportunity in wage earnings for males that is attributable to father's education. The sample for the analysis included only urban males who were on wages and were not involved in any other income generating process. The sample size was a little more than 9000, whereas the present study is based on a sample of more than 18,000 (32,000) males in urban (rural) areas. In addition, the present study uses both non-parametric and parametric approaches for estimating inequality of opportunity in the two most commonly used indicators of household welfare: earnings and consumption expenditure. Moreover, the estimation has been carried out separately for different age based cohorts in urban and rural areas. The parametric approach used includes father's occupation, caste, religion, and geographical region along with father's education as circumstance variables. Another important feature of the present analysis that makes it different from the previous analysis is that it provides estimates of inequality of opportunity due to individual circumstances.
The present study is based on the framework (ex-ante) proposed by Ferreira and Gignoux (2008) . The non-parametric and parametric analyses are also similar to those of and Bourguignon et al. (2007) , respectively. The primary reason for using the ex-ante approach is that by construction it is focused on the inequality between social types (see Checchi et al., 2010, p. 13) . The focus on inequality between social types is important given the historical division of Indian society into different caste and religious groups, with some caste and religious groups enjoying better opportunities than the others just because of their social inheritance. Estimating inequality of opportunity in India in this way not only helps in understanding the genesis of income inequalities but also helps in prioritizing redistribution policies. The next section provides the basic outline of the framework and the details of the data used in the paper.
Analytical Framework and Data
The framework starts with the categorization of various factors affecting "outcomes" (also referred as "advantages") into "circumstance" and "effort" variables as defined by Roemer (1998) . Following Ferreira and Gignoux (2008, p. 6) , a model of outcome of the general form can be defined as follows:
where y denotes earnings (or consumption expenditure), f denotes earnings (or consumption expenditure) generating function, C denotes a vector of circumstance variables, E denotes a vector of effort variables, and u stands for pure luck or other random factors. Since effort may itself depend on circumstances, C, as well as other unobserved determinants, v, (1) can be rewritten as:
Going by Roemer's concept of equality of opportunity which requires that F (y|C) = F (y), the following three conditions are implied (Ferreira and Gignoux, 2008, p. 6 ):
independently from all circumstances. (iii) H (u|C) = H (u), i.e. random factors and luck are also independent from circumstances. This condition holds by assumption. F, G, and H denote cumulative distributions. To measure the inequality of opportunity is therefore to measure the extent to which F (y|C) F (y). An obvious first step would be to test for the existence of inequality of opportunity, by examining whether the conditional distribution F (y|C) differs across the elements of C. This has been done by Lefranc et al. (2008) , using stochastic dominance concepts and the associated statistical tests to compare the distribution of opportunities across nine OECD countries (Ferreira and Gignoux, 2008, p. 7) . In light of the above, the rest of the section is divided into two subsections, one dealing with the non-parametric approach and the other with the parametric approach.
Non-Parametric Approach
The idea here is to construct scalar indices of inequality of opportunity, based on partitioning the population into groups ("types") by circumstance categories. Since the partitioning of the population into subgroups is based on circumstances, the choice of circumstance variables becomes important. For the non-parametric estimation, level of father's education is taken as a measure of circumstances.
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Once the circumstance variable is identified, any other factors, such as native ability, luck, and so on, are implicitly classified as within the sphere of individual responsibility. Given the agreement on circumstance variables C, define y i k { } as a partition of the distribution (Ferreira and Gignoux, 2008, p. 7) 
The two candidates for θ: y R i k { }→ + could be indices of the form (Ferreira and Gignoux, 2008, p. 8 
where equation (4) defines inequality of opportunity as the absolute level of the between groups inequality in a population, and equation (5) defines it as the same between-group inequality, relative to overall inequality in the outcome in the population. As noted by Ferreira and Gignoux (2008) , (5) as a relative measure is actually a mapping :
,
Subsequently the paper focuses on the relative measure (5) for a more meaningful discussion.
Before partitioning the sample into groups based on father's education for the non-parametric analysis, the samples in urban and rural areas are divided into 3 As previous studies on the subject suggest, it will be more desirable to consider the education of both the parents, but the lack of information on mother's education in the dataset leaves us with no choice but to use father's education as the only variable to capture parental education. See , Bowles (1972) , and Behrman and Taubman (1976) for a discussion on the possible channels through which parents affect the income earning capacity of the children. 4 This allows us not only to measure the role of inequality of opportunities in shaping the inequality of outcomes (earnings or consumption) at a point in time, but also to study how this role may vary across cohorts (Bourguignon et al., 2007) . For each cohort, the analysis is performed separately for urban and rural areas. Using the aforementioned framework and father's education as the circumstance variable, the sample of each cohort is partitioned into four groups or cells, that is, individuals whose fathers have no formal schooling (type 1), are educated but up to primary school (type 2), are educated more than primary but up to a maximum of secondary school (type 3), and are educated more than secondary school (type 4).
5 Each cell or type contains the earnings (consumption expenditure) of the individuals belonging to that type. The earnings and the consumption expenditure are the per capita household earnings and the per capita household consumption expenditure, respectively. Once the partition is complete, the analysis uses mean log deviation (MLD; also known as GE (0)) to decompose the inequality in earnings (and consumption expenditure) into within type and between type components. MLD is chosen because it is the only measure of inequality which satisfies the four standard axioms of (i) anonymity or symmetry, (ii) population replication or replication invariance, (iii) mean independence or scale invariance, and (iv) the Pigou-Dalton principle of transfers, as well as the additional axioms of (v) additive subgroup decomposability and (vi) path independence. The additional properties of additive subgroup decomposability and path independence are particularly important for the present study. The additive subgroup decomposability is important because the study primarily decomposes the total earnings (and consumption expenditure) inequality into within-group and between-group components. Since the interest is in the between-group component, the property of path independence is also required in the sense that the decomposition must yield the same result or the decomposition is invariant to whether within-group inequality is eliminated first and the between-group component computed second, or the reverse.
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The non-parametric analysis (and parametric analysis) has been done separately for urban and rural areas because the sources of income and expenditure are very different in these areas. Also, the nature of job market and business environment in urban areas differ considerably from that in rural areas. If urban and rural areas are combined, the results will show a picture which averages the extent of opportunity inequality in the two regions and will fail to capture the contrast between the two regions. For both urban and rural areas, two sets of estimations based on earnings (household per capita) and consumption expenditure (household per capita) have been carried out. This is done to get a clear picture of the opportunity share in two important indicators of household welfare, thus adding completeness to the study and also to have a check on the robustness of the results.
Note that the non-parametric analysis is restricted to father's education as the sole circumstance variable, whereas a combination of it with caste and religion will provide the best picture. Non-parametric analysis based on such a combination suffers from data insufficiency and becomes difficult to interpret. Though caste and religion are not included as circumstances, the non-parametric results are interesting for reasons explained below. First, previous studies (Bourguignon et al., 2007; Ferreira and Gignoux, 2008; ; and the literature on intergenerational mobility) clearly single out parental education as the single most influential circumstance variable as far as inequality of opportunity is concerned. Second, there is a consensus among demographers about the usefulness of parental education as an appropriate variable for capturing family background as far as impact of family circumstances on an individual is concerned (Davis-Kean, 2005; Eccles and Davis-Kean, 2005) . Finally, the survey (details provided in Section 3.3) on which the present study is based was conducted in 2004-05 and the individuals included in the sample are more than 20 years of age (i.e., born before 1984). Even if 18 years (as the lower limit) is taken as the age of fathers at the time of the birth of individuals, the fathers would have been born in or before 1966. There is evidence that educational attainment followed caste hierarchy (the same with religion) in that period (Dreze and Sen, 1995; Anitha, 2000; Deshpande, 2001; Desai and Kulkarni, 2008) . Therefore, the choice of father's education for non-parametric analysis seems appropriate.
The present study also uses the parametric approach and provides estimates of the overall inequality of opportunity as well as estimates of inequality of opportunity due to individual circumstances. The outline of the framework for the parametric analysis follows.
Parametric Approach
Consider a counterfactual distribution, y i { }, corresponding to F (y|C) as the distribution that arises from replacing yi with y f C E C v u , in (2) , where C stands for the vector of sample mean circumstances. To generate this counterfactual distribution, a specific model of (2) needs to be estimated. Following Bourguignon et al. (2007) and Ferreira and Gignoux (2008) , a log-linear of the form below can be specified:
The reduced form of the structural model (6)- (7) is ln y = C (a + bB) + vb + u, which can be estimated by OLS as follows (Ferreira and Gignoux, 2008, p. 11): ln .
Under these assumptions regarding the functional form, the counterfactual distribution is given by: 
The overall opportunity share of outcome (earnings or consumption expenditure) inequality can now be given as:
. (10) It is the difference between the inequality in actual distribution of outcome and the inequality in counterfactual distribution of outcome as a proportion of the inequality in actual distribution of outcome.
The estimation of the partial effects of one (or a subset) of the circumstance variables, controlling for the others, can be obtained by constructing alternative counterfactual distributions, such as:
Therefore the circumstance J-specific opportunity inequality share can be given by:
. (12) The next section describes the data (dataset and samples are common for both the non-parametric and the parametric analyses) and the details of the circumstance and the effort variables.
Data
The data for the present study comes from the India Human Development Survey (IHDS), 2004-05, conducted by the National Council of Applied Economic Research (NCAER), New Delhi, India, in collaboration with the University of Maryland. This is a micro-unit recorded, nationally representative survey based on a stratified, multistage sampling procedure. It covers 26,734 households (143,374 individuals) and 14,820 households (72,380 individuals) in rural and urban areas, respectively. The survey provides information on a person's family background and on other demographic details like sex, religion, parental education, and parental occupation.
The National Sample Survey (NSS) is another nationally representative dataset, which is widely used in studies on poverty and inequality in consumption expenditure in the Indian context. It is not, however, used in the present study for two main reasons. First, the NSS does not provide any information on the earnings for the surveyed households. Second, the NSS fails to provide information on the parental educational status for a large number of individuals in the eligible sample. It only captures the educational status of the members of the household, and does not explicitly collect any information on the educational status (or even occupational status) of the father of the household head. For those individuals who are household heads but their fathers are not living with them, the survey fails to capture the information on their fathers' educational attainment. This is not the case with the IHDS, because in addition to measuring the educational status of every member of the household, the IHDS explicitly provides information on the educational (and occupational) status of the father of the household head for every surveyed household. The information on the variables like parental education and parental occupational status is especially important because existing studies have found them to be the major contributors to the overall inequality of opportunity in different country settings.
The present study is restricted to males in the age group 21-65 years in both urban and rural areas. It would have been desirable to also include females in the analysis and examine the effect of gender. This could not be done, however, given the lack of information on father's education (and occupation) for most of the adult females included in the survey. Father's education (and father's occupation) was only available for approximately 10 percent of females in the age group 21-65 years in the urban sample, and 6 percent in the rural sample. 7 The main reason for unavailability of father's education (and father's occupation) for the majority of the females is that most of them in the above mentioned age group are either wives or daughters-in-law of the household heads. For this set of females, the information on father's education (and occupation) was not captured in the survey. The IHDS also failed to capture the information on father's education (and occupation) for those females who were household heads.
The urban and rural samples are further restricted to the individuals who are either household heads, or sons or brothers of household heads. These constitute more than 92 percent of the eligible sample (21-65 years) in urban areas, and 93 percent in rural areas. It was done because father's education (and occupation) could be consistently measured only for this set of individuals. Of these, there was an extremely small number of individuals (less than 1 percent in urban areas and less than 2 percent in rural areas) for whom income (or consumption expenditure) was reported as negative. Since negative incomes (consumption expenditure) cannot be included for inequality decomposition using MLD, they were dropped from the sample. This resulted in a final sample of 18,302 and 32,692 males in urban and rural areas, respectively.
For both the non-parametric and the parametric analysis, earnings and consumption expenditures are measured as household per capita earnings and household per capita consumption expenditures. For non-parametric analysis, father's education is measured as the number of completed years of schooling of the father. It is coded into four categories: (i) no formal schooling; (ii) 1-5 years of schooling (educated up to primary or less); (iii) 6-10 years of schooling (more than primary but up to secondary or less); and (iv) more than 10 years of schooling (more than secondary).
For the parametric analysis, the dependent variables are logarithm of earnings (household per capita) and consumption expenditures (household per capita). The circumstance variables include father's education, father's occupation, caste, religion, and geographical region of residence. The ideal variable for capturing the effect of region would have been the region of birth. But in the absence of information on region of birth, region of residence is taken as a proxy for region of birth. Since the geographical regions of residence are large regions comprising several states, the migration between regions will be low. 8 Father's education is treated as a continuous variable and is measured as the number of years of completed schooling. In urban areas, father's occupation has been categorized into three categories: (i) "higher" status, which includes scientists, engineers, architects, physicians, surgeons, accountants, mathematicians, statisticians, economists, social scientists, teachers, journalists, creative and performing artists, elected and legislative officials, administrative officials (government and local bodies), and managers; (ii) "medium" status, which includes people in clerical jobs, village officials, transport and communication supervisors, and sales professionals like shopkeepers, commercial travelers, insurance, real state, securities and business services, and money lenders; and (iii) "lower" status, which includes farmers, fishermen, agricultural laborers, farm and forestry workers, hunters and related workers, waiters, bartenders and related workers, maids and other housekeeping service workers, sweepers, cleaners and related workers, service workers, and other laborers involved in production, transport equipment and construction. Higher occupation status has been taken as the reference category. For rural areas, "higher" and "medium" occupational categories are combined into one category; "high" and therefore the "lower" category is renamed as "low." This is done because in rural areas a majority (more than 85 percent) of the population falls under the "lower" status category and there are relatively few individuals in the "higher" and "medium" categories.
Caste is categorized into three categories: "General," "Other Backward Castes" (OBC), and "Scheduled Castes and Scheduled Tribes" (SC/ST), with "General" as the reference category. Religion is also grouped into three categories: "Hindu" (who form the majority of population in India), "Muslim," and "Others," with "Hindu" as the reference category.
India is comprised of 29 states and seven Union Territories. The different states of India are at different levels of socio-economic development; most of the eastern and central states of India are economically and demographically lagging behind the other states (Bose, 1991; Bhat and Zavier, 1999) . So, any meaningful analysis must take into account the consequence of vast regional diversity present in India. To take care of the effect of geographical region on the outcome measures, parametric analysis also includes geographical region of residence (as a proxy for geographical region of birth) as one of the circumstance variables. 8 It may be noted that IHDS provides details about whether an individual has migrated within a state or from another state (but the name of the states is not given). Clearly, within-state migration is not a cause of concern in the present study. In the urban sample, 11.5 percent of the total individuals have migrated from another state; the corresponding figure for the rural sample stands at 1.14 percent. Nothing can be said about inter-region migration, except that the figures for inter-region migration will be lower than the above figures. This is primarily because every region comprises a number of states and therefore many inter-state migration cases will fall into the within-region migration category. When it comes to father's education and father's occupational status, one would naturally like to investigate the extent of correlation between the two. The correlation came out to be low. It was less than 0.45 for the urban cohorts and less than 0.35 for the rural cohorts. Geographical region is categorized into six categories: North, Central, East, North-East, West, and South. The Northern region comprises the states of Jammu & Kashmir, Himachal Pradesh, Delhi, Uttaranchal, Punjab, Haryana, and Rajasthan. The states of Uttar Pradesh, Madhya Pradesh, and Chattisgarh come under the Central region. The Eastern region comprises the states of Bihar, Jharkhand, West Bengal, and Orissa. The North-Eastern region includes the seven north-eastern sister states, namely Assam, Arunachal Pradesh, Meghalaya, Manipur, Tripura, Nagaland, and Sikkim. The Western region includes the states of Maharashtra, Goa, and Gujarat. Finally, the Southern region comprises the states of Andhra Pradesh, Karnataka, Kerala, Tamil Nadu, and Pondicherry. The Northern region has been taken as the reference category.
Results
Given the difference between the two approaches and the fact that nonparametric analysis is based only on father's education as the circumstance variable, whereas parametric analysis is based on a set of circumstance variables, the results of the two analyses are presented separately. Table 1 reports cohort wise mean earnings (and consumption expenditure) of individuals belonging to different types for urban and rural areas. It is easy to note that individual earnings are increasing with the increase in the level of father's education for all the age cohorts in the urban as well as the rural sample. This reinforces the belief that parental education has a high influence on earnings (or consumption).
Non-Parametric Results
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As expected, the opportunity share of overall inequality (income or consumption) is substantial in urban areas. The results (decomposition of overall inequality into within-types and between-types) which are summarized in Table 2 (A) indicate that the inequality of opportunity as a percentage of total observed earnings inequality ranges from 11 to 19 percent across different cohorts (simple average across cohorts being 14 percent). The same varies from 10 to 19 percent across different cohorts (simple average across cohorts being 14 percent) when inequality in consumption expenditure is considered. For earnings as well as consumption expenditure inequality, the opportunity share is higher for younger cohorts and is lowest for the oldest cohort.
The inequality of opportunity estimates for rural areas (Table 2 (B)) are lower than that for the urban areas. The opportunity share of overall inequality in earnings ranges from 5 to 8 percent across the cohorts (simple average across cohorts being 6 percent). The same figures vary from 5 to 9 percent with a simple average of 6 percent (across the cohorts) when unit of analysis is the consumption 9 As noted in Section 3, the first step should be to test the existence of inequality of opportunity, by examining whether conditional distributions F (y|C) differ across the elements of C. This has been tested and confirms the expectation of existence of inequality of opportunity in India. See Appendix 1 for an illustration of distribution of consumption expenditure conditional on father's education for each of the cohorts in urban areas. Since the conditional distribution functions never cross, first order dominance is satisfied in all cases. expenditure. As in the case of urban India, the estimates of inequality of opportunity based on earnings and consumption expenditure are fairly close in rural areas.
Here it is important to note that the estimates for rural India are substantially lower than that for urban India (almost half). The absence of high paying jobs (i.e., under developed labor markets) in the rural areas, due to which individuals are forced to either pursue their traditional occupation or engage in low paying jobs, might explain this. Also, it is very likely that those who are successful in getting a high paying job or higher income source in urban areas migrate and add to the disparities in urban areas rather than to the disparities in rural areas. Furthermore, infrastructural constraints in rural areas limit the choices available to fathers regarding decisions about their children. For example, if parents take decisions on their children's schooling which may later affect their earning potential, then in the absence of choices in availability of schools, a father with ten years of schooling will be forced to send his child to the same (and only) village school where a father with five years of schooling is sending his child. Therefore, father's better education might not translate into better schooling for their children, which in turn will not translate into better earnings.
Parametric Results
The descriptive statistics for the main variables used in the parametric analysis are presented in Table 3 . It can be seen that the mean years of completed schooling of fathers decreases as one moves from younger to older cohorts in urban as well as rural areas. Also, the figures are higher for urban cohorts compared to their rural counterparts. Moreover, fathers of a majority of individuals fall in the "lower" occupational category.
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To obtain the overall opportunity share of earnings (and consumption expenditure) inequality, the reduced form equation (8) has been estimated. Table 4 reports the results of the reduced form regression for urban areas. As expected, belonging to "OBC" or "SC/ST" categories is associated with significantly lower earnings (consumption expenditure) compared to those belonging to the "General" category. Similarly, religion also plays an important role; being in the "Muslim" category is associated with significantly lower earnings (consumption expenditure) than being a "Hindu." The above relationships are true for all the cohorts. Regional differences are marked, with individuals from the central and eastern regions having significantly lower earnings than individuals from the northern region. This is true for all the cohorts.
Father's education is always positively associated (significantly so) with earnings (and consumption expenditure). The same is true for father's occupational status. Individuals whose fathers belong to the "medium" or "lower" occupational status categories have significantly lower earnings (and consumption expenditure) than those whose fathers belong to the "higher" occupational category. The findings for rural areas (Table 5) Using the coefficients estimates from the reduced form equation (8), reported in Table 4 (urban) and Table 5 (rural), counterfactual distributions corresponding to equation (9) have been obtained for urban and rural areas. This helps to decompose earnings (and consumption expenditure) inequality for each cohort in the urban and rural samples into a component due to unequal circumstances (inequality of opportunity) and a residual component due to all factors other than the observed circumstances which may be "efforts," random elements, or any other unaccounted factor. Table 6 presents the MLD coefficients for factual and counterfactual earnings (and consumption expenditure) distributions for all cohorts in the urban and rural areas. It also reports the corresponding estimates of overall inequality of opportunity.
In urban areas (Table 6 (A)), the overall opportunity share in total observed earnings inequality ranges from 26 to 18 percent across the youngest to oldest cohorts, the simple average across cohorts being 21 percent. The corresponding figures for consumption expenditure inequality are 25 and 16 percent, respectively, with a simple average of 21 percent across cohorts. In rural areas (Table 6 (B)), the overall opportunity share in total observed earnings inequality ranges from 21 to 16 percent across different cohorts, the simple average across cohorts being 18 percent. The opportunity share is highest for the youngest cohort and lowest for the two oldest cohorts. The corresponding figures for consumption expenditure inequality are 23 and 20 percent, respectively, with a simple average across cohorts being 22 percent. A noteworthy finding is that the opportunity share estimates for urban and rural areas are comparable when multiple circumstances are used. The opportunity share estimates (every cohort) for rural areas using father's education alone as a circumstance variable (non-parametric analysis) were almost half of the estimates for the urban areas. This can happen only if circumstances other than father's education have a greater influence on earnings (and consumption expenditure) in rural areas compared to the urban areas. Table 7 presents the MLD coefficients for factual earnings (and consumption expenditure) and counterfactual earnings (and consumption expenditure), obtained by equalizing each individual circumstance variable in turn, while controlling for all others (using equation (11)). Each circumstance specific opportunity shares of total observed inequality are also reported. It is important to mention that the estimates of circumstance specific opportunity shares of total inequality should be best interpreted as descriptive evidence, because if any unobserved circumstance variable is correlated with the individual (observed) circumstance variables, then the estimates are likely to be biased.
In urban areas (Table 7 (A)), it is the father's education which seems to have the maximum opportunity share in earnings inequality (Panel 1, column 10). The opportunity share in total observed earnings inequality due to father's education varies from 18 to 11 percent across the youngest to oldest cohort. The figures are almost equal to those obtained using non-parametric analysis. The second largest opportunity share in earnings inequality results from caste (column 4) and is about 4-5 percent. Similar patterns are observed in the case of consumption expenditure inequality (Panel 2).
In the case of rural areas (Table 7 (B)), the estimates of opportunity shares of total observed earnings (and consumption expenditure) inequality due to father's 
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[ (1) - ( education do not seem to be as dominating as in the case of urban India. If earnings inequality is considered, then for the youngest cohort the opportunity share due to caste (4 percent) is lower than that of father's education (8 percent). But for the oldest cohort it is marginally higher (5.2 and 5 percent, respectively). In case of inequality in consumption expenditure, barring the exception of the youngest cohort, the opportunity shares due to caste are higher than that of father's education. But whether it is earnings inequality (Panel 1) or consumption expenditure inequality (Panel 2), the highest opportunity share in every cohort is due to geographical region of residence (column 8).
There is evidence that the opportunity shares of circumstances other than father's education are relatively larger in rural areas as compared to urban areas. The opportunity share estimates of total observed earnings (and consumption expenditure) inequality due to father's education as the circumstance variable in rural areas, which was nearly half of the estimated share in urban areas, appears to be compensated by the increased role of other circumstance variables (caste and geographical region) in rural areas. Some additional discussion on the above findings is presented in the next section.
Discussion and Conclusion
This paper presents the estimates of overall inequality of opportunity in earning (and consumption expenditure), both as level and as share of total observed earnings (and consumption expenditure) inequality for India. In addition it provides evidence on the circumstance specific shares of overall earnings and consumption expenditure inequality in India. The paper utilizes both nonparametric and parametric approaches to obtain the estimates of inequality of opportunity in India to get a comprehensive picture. Since the present paper is a first attempt in this direction in India, it is worthwhile to compare the inequality of opportunity levels in India (based on the estimates of this paper) to the corresponding levels presented in earlier studies for other countries. The findings of the present analysis can be compared with those for the other countries because the frameworks used are similar. It is also important to mention that the comparisons are based on the absolute levels of inequality of opportunity (MLD estimates).
The non-parametric results based on father's education as the sole circumstance variable can be compared with , whose estimates of inequality of opportunity for Italy are also based on the non-parametric approach with parental education as the sole circumstance variable. Their estimate of absolute inequality of opportunity in earnings (ex-ante), which is 0.009 for males for the whole of Italy, is substantially lower than the absolute inequality of opportunity in both the urban (0.055; simple average across cohorts) and rural areas (0.027; simple average across cohorts) of India. In fact the inequality of opportunity among Italian men is considerably lower than the inequality of opportunity for any of the age cohorts considered in the present analysis.
It is not appropriate to compare the non-parametric estimates of the present paper with the non-parametric estimates of earlier papers such as and Ferreira and Gignoux (2008) , because the non-parametric analysis used in these papers is based on a broader set of circumstances whereas the present paper uses only father's education as the circumstance variable for the nonparametric analysis. But the parametric estimates of the overall inequality of opportunity in earnings and consumption expenditure presented in and Ferreira and Gignoux (2008) are compared with the parametric estimates of the overall inequality of opportunity in earnings and consumption expenditure presented in this study. Of note is the fact that, when the set of circumstances used in non-parametric and parametric analyses are same and the parametric analysis uses a linear specification, then the estimates of the overall opportunity share of earnings (and consumption expenditure) inequality obtained from the non-parametric and the parametric analysis will be very close .
A comparison of the parametric estimates of overall inequality of opportunity in earnings (per capita household) and consumption expenditure (per capita household) for India with corresponding estimates for a set of Latin American countries (Ferreira and Gignoux, forthcoming) , 11 reveals that the total inequality of opportunity in earnings as well as consumption expenditure in India is lower than that in the Latin American countries, including Colombia, Peru, Panama, Ecuador, Guatemala, and Brazil. The overall inequality of opportunity in earnings ranges from 0.133 for Columbia to 0.223 for Brazil. The corresponding figures for consumption expenditure are 0.114 for Columbia and 0.213 for Guatemala. The estimate of overall inequality of opportunity in earnings is 0.084 (simple average across cohorts) for urban India and 0.081 (simple average across cohorts) for rural India. The corresponding figures for consumption expenditure are 0.051 (simple average across cohorts) for urban India and 0.052 (simple average across cohorts) for rural India.
The parametric estimates of overall inequality of opportunity in earnings can also be compared with the estimates (parametric, ex-ante) of inequality of opportunity in earnings provided in .
12 They have reported the estimates for 25 European countries (Austria, Belgium, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Lithuania, Luxembourg, Latvia, the Netherlands, Norway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, and the United Kingdom). It is interesting to note that the overall inequality of opportunity in earnings (parametric, ex-ante) in all these countries, ranging from 0.0037 in Norway to 0.060 in Cyprus, is lower than that of India, with inequality in the most unequal European country (Cyprus, among the 25 countries) being well below the level of inequality of opportunity in earnings observed in urban as well as rural India.
Though the closeness between the estimates of overall opportunity shares of inequality in earnings and consumption expenditure can be interpreted as suggesting that the estimation is robust, some caution needs to be observed while 11 The framework of Ferreira and Gignoux (forthcoming) is similar to that of Ferreira and Gignoux (2008) , but since former is a more recent study we are comparing our results with it.
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Since provide the level of inequality of opportunity as two components-the direct one which captures the direct influence of circumstances on earnings independent of influence through efforts, and the indirect one which captures the influence of circumstances on earnings through "efforts"-the two components are added to obtain the overall level of inequality opportunity in earnings. This overall level has then been used for comparison with the estimates obtained in this paper which are also the estimates of overall inequality of opportunity in earnings. interpreting the results. Importantly, the subdivision of samples (urban and rural) in cohorts may not be neutral to the inequality of opportunity measurement because individuals do not have constant earnings and consumption during their lifetime. So the estimates stand for the particular cohorts in the year 2004-05. However, this is a limitation of any study (for example, Bourguignon et al., 2007) which analyses inequality in earnings among individuals belonging to different age groups (separate analysis for each group) at a given point of time. Also, the variation of inequality of opportunity estimates across cohorts should not be interpreted as variation over time. This is because, in the words of Bourguignon et al. (2007, p. 613) , "they are measured at the same point in time, and it is impossible to disentangle period, age and cohort effects."
Further, the non-parametric estimation may be affected by number of groups or types as there is evidence in the existing literature that between-group inequality increases with the number of groups. Therefore, the non-parametric analysis based solely on father's education as circumstance variable identifies the lower bound estimates of inequality of opportunity. This is because including any additional circumstances (or dividing existing circumstance variables into finer categories) would cause each group to be further subdivided, which cannot lower the betweengroup inequality share and, unless the additional element is orthogonal to the measure of advantage, will in fact, raise it (Barros et al., 2009, p. 127) . Similarly, in parametric analysis, the overall estimates are lower bound because (though multiple circumstance variables have been taken) the possibility of existence of other circumstance variables, which are not observed, cannot be ruled out. Adding another circumstance variable to the right-hand side of the reduced regression equation used for generating the counterfactual distribution will reduce the variance of the residuals and increase the variance of the observed circumstances, therefore increasing the inequality of opportunity share (Barros et al., 2009, p. 127) .
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Even with the above cautions, the results of the present study are important in so far as they give a clear picture about the extent to which circumstances affect the earning ability of an individual. Whether it is urban India or rural India, a substantial part (nearly 20 percent) of total earnings (or consumption) inequality is accounted by unequal circumstances. One of the findings of this study, that parental education has a significant influence on an individual's earnings, along with similar findings for other countries (Bourguignon et al., 2007; Ferreira and Gignoux, 2008) , suggests that government should pay increased attention to the education of children of uneducated parents.
Whether the government has been effective in taking education to individuals born to uneducated parents can be checked by calculating the percentage of uneducated individuals born to uneducated fathers as a proportion of total individuals born to uneducated fathers (Table 8 ). The figure varies from 32 percent (fourth cohort) to 23 percent (first cohort) in urban areas and from 52 percent (fourth cohort) to 29 percent (first cohort) in rural areas. These figures suggest that a large number of individuals born to uneducated parents remain uneducated 13 See also Ferreira and Gignoux (2008, p. 13) , Checchi et al. (2010, p. 12) , and Shorrocks and Wan (2005) for further discussion on this point. themselves. Also note that the figures are systematically higher than the corresponding figures of percentage of total uneducated individuals in each cohort in both urban and rural areas.
The importance of caste as a factor contributing to the difference between earnings of individuals is in line with many past studies (Deshpande, 2001; Kijima, 2006; Gaiha et al., 2007; Gang et al., 2007; Desai and Kulkarni, 2008) . These studies have found that a substantial portion of difference between the achievements (educational attainment or earnings) can be explained by the difference in caste backgrounds of the individuals. The findings of the present study become important if seen in the light of the affirmative action (in terms of reservation of seats in educational institutions and governmental jobs) for individuals belonging to lower caste categories. The study offers some support for the affirmative action.
Moreover, the analysis presented in this paper is a diversion from the conventional studies where the authors try to estimate earnings inequality for different sections and regions of the country. Though their results are useful, by using them one cannot actually get to the roots of the earnings inequality. The present study also goes one step ahead of the studies (Duraisamy, 2002; Kingdon and Theopold, 2006) which have estimated returns to schooling for people of different family backgrounds in India and shown that the returns to schooling for some sections of the society have been more than for other sections, by exploring the possible reasons behind this observation. If returns to schooling depend not only on an individual's education but also on his family background, then it is obvious that the returns to education for individuals belonging to different family backgrounds will be different.
To conclude, inequality of opportunity in outcomes (e.g., earnings) for individuals results from a number of factors, such as, discrimination including preference for individuals of a particular family background over others, social connections of parents and role of family background in formation of aspirations, beliefs and attitudes during childhood, which later influence their earnings (Roemer, 1998; Bourguignon et al., 2007; . If the influence of these factors on earnings of individuals is to be reduced, thereby reducing inequality of opportunities in society, then two kinds of policies are desirable. First, policies focused on zero discrimination in opportunities should be encouraged. Second, policies that reduce the effect of family background on a child's chances of acquiring skills and abilities should also be supported. Since inequality of opportunity forms a substantial part of total earnings (consumption expenditure) inequality in India, policies targeting the underlying problems are likely to reduce the overall earnings inequality.
